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Bariatric Surgery and Feeding Behavior Control 
 
 
ABSTRACT 
 
Introduction: Bariatric Surgery is the most successful treatment for Morbid Obesity. Binge Eating 
Disorder (BED) is frequent before surgery but the presence of loss of control (LOC) eating is a 
better barometer of maladaptive eating behaviors after surgery. Graze eating is especially 
frequent in these patients. We aim to clarify the role of LOC in the patients’ eating behavior 
post-surgery, and whether it is associated with poorer postsurgical weight outcomes.  
Materials and Methods: We conducted a search in PubMed, using the terms obesity, morbid 
obesity, bariatric surgery and obesity surgery, combined with BED, LOC, graze eating. Dates 
searched ranged back to 2011.  
Results: We focused on the difficulties of assessing Eating Behaviors in Bariatric Samples; on the 
role of LOC, objective and subjective Binge Eating in Bariatric populations; and on the graze 
eating construct. 
Discussion: The current assessment methods of LOC may be inappropriate and insufficient to 
capture it in bariatric populations. Our findings were inconsistent due to the few studies we 
found targeting specifically its manifestations, and to the difficulties in objectifying them and 
the role they play in the patients’ weight outcome after surgery. Despite the different definitions 
we found, we agree that graze eating needs to be considered when assessing post-surgical 
maladaptive eating behaviors. 
Conclusion: Many patients continue to present maladaptive eating behaviors following surgery, 
either in the form of Objective or Subjective Binge Eating or graze eating. Subsequent studies 
should enforce the use of more concise definitions of the various maladaptive eating behaviors. 
 
Keywords: Obesity, Bariatric Surgery, Binge Eating Disorder, Feeding Behavior. 
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Cirurgia Bariátrica e Controlo do Comportamento Alimentar 
 
 
RESUMO 
 
Introdução: A cirurgia bariátrica é aceite como o tratamento mais eficaz para a obesidade 
mórbida. A perturbação Binge Eating Disorder é frequente antes da cirurgia mas a presença de 
falta de controlo é um melhor indicador de padrões alimentares patológicos pós-cirúrgicos. 
Graze eating é especialmente frequente nestes doente. O objetivo deste trabalho é clarificar o 
papel da falta de controlo no comportamento alimentar pós-cirúrgico, assim como averiguar a 
sua associação a uma menor perda de peso. 
Materiais e Métodos: Fizemos uma pesquisa na PubMed, com os termos obesity, morbid 
obesity, bariatric surgery and obesity surgery, combinados com Binge Eating Disorder, Loss Of 
Control, graze eating e feeding behavior. A pesquisa considerou artigos posteriores a 2011. 
Focamo-nos na importância da falta de controlo e das suas diferentes manifestações depois da 
cirurgia bariátrica. 
Resultados: Foram relevante as dificuldades na avaliação de comportamentos alimentares em 
populações bariátricas; o papel da falta de controlo e do Binge Eating Objetivo e Subjetivo nessas 
populações; assim como o conceito de graze eating. 
Discussão: Os métodos atualmente usados na avaliação da falta de controlo em contexto 
bariátrico parecem ser desadequados. Os nossos resultados foram inconsistentes devido ao 
número reduzido de estudos que têm como alvo específico as suas manifestações, assim como 
pela dificuldade em quantificar a sua importância na perda de peso. Apesar dos diferentes 
critérios que encontramos para graze eating, acreditamos que deve ser considerado na 
avaliação de comportamentos alimentares pós-cirúrgicos. 
Conclusão: Muitos doentes mantêm comportamentos alimentares patológicos após a cirurgia 
bariátrica, seja sob a forma Binge eating objetivo, subjetivo ou graze eating. Estudos futuros 
devem procurar uma avaliação mais objetiva destes conceitos. 
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INTRODUCTION 
 
 
Obesity, defined as a body mass index (BMI) superior to 30kg/m2, is nowadays a 
pandemia which goes beyond cultural and geographic barriers. According to the World Health 
Organization, its prevalence has doubled since 1980, and it has been estimated that in 2014 
there were 600 millions obese worldwide. Similarly, the prevalence of morbid obesity 
(BMI>40kg/m2) has followed the same trend, which is expected to be maintained in the years to 
come.1 
Obesity, an important contributor to the metabolic syndrome, is a multifactorial disease, 
which reflects not only in the patient’s physical health, but also in his mental and social one, 
reason why the treatment for obesity demands an interdisciplinary approach.2 Bariatric surgery 
(BS) is accepted as the most successful treatment for morbid obesity,2-7 and it is indicated for 
the morbidly obese or obese with a BMI ≥ 35 kg/m2 with at least two known associated adverse 
medical sequelae of obesity. It is especially indicated and effective for informed and motivated 
patients who have tried conventional weight loss techniques without satisfactory results.5 
The most commonly performed BS procedures are currently Roux-en-Y gastric bypass 
(RYGB), vertical sleeve gastrectomy (VSG) and adjustable gastric banding (AGB).8 These 
procedures were designed to restrain the food intake by reducing the volume of the stomach, 
inducing earlier satiety. RYGB also induces malabsorption, which reduces the body’s absorption 
of calories and nutrients.8 The majority of the literature suggests that there is a greater average 
weight loss after RYGB, followed closely by VSG.8 Regardless of the operative procedure, both 
volume restriction and/or nutrient malabsorption are associated with positive long-term 
outcome in terms of weight loss and psychosocial well-being, in addition to remission or 
improvement of associated co-morbidities.3,9  
Following surgery, modification of lifestyle and eating behavior according to clinical 
recommendations is essential to ensure successful results. Patients have to follow strict 
guidelines, such as eating small quantities of food regularly, eating very slowly and avoiding high 
fat/ sugar foods. 9-11 These can be perceived as highly demanding for those who report non-
optimal eating habits prior to the surgery. Differences in the patients’ compliance to such 
modifications are associated with a considerable variability in weight outcomes. Patients are 
expected to shift from an initial stage of weight loss to sustained weight maintenance, but some 
achieve suboptimal initial results or present weight regain after initial weight loss.4,10 
Of the morbidly obese bariatric surgery candidates, 4-45% experience Binge Eating 
Disorder (BED).8 BED is defined by the DSM-5 criteria as ‘eating, in a discrete period of time (e.g., 
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within any 2-h period), an amount of food that is definitely larger than most people would eat 
during a similar period of time and under similar circumstances’, without the recurrent use of 
inappropriate compensatory behaviors, and is accompanied by ‘‘a sense of lack of control over 
eating during the episode (e.g., a feeling that one cannot stop eating or control what or how 
much one is eating)’’.12 
BED has received much empirical attention as a potential pre-surgical prognostic 
indicator for bariatric outcomes but, contrary to expectations, research has reliably found that 
there isn’t a definitive relation between the two.6,11 
Following these results, research looked up for post-operative maladaptive eating 
behaviors to realize that, due to the anatomic restrictions induced by BS, it would be practically 
impossible for bariatric patients to eat what most people would consider “large amounts of 
food”. This finding limits the potential of this indicator and therefore of BED being a prognostic 
factor following BS.9 
Subsequent studies aimed to clarify the role of loss of control (LOC) eating after surgery. 
Despite not meeting the formal criteria for BED, LOC still comprises the challenges associated 
with the patients’ compliance to the postoperative dietary and behavioral recommendations. 
This concept was dichotomized to englobe its different manifestations: Objective Binge Eating 
(OBE), which represents classic BED; and Subjective Binge Eating (SBE), which considers the 
sense of LOC over eating small/modest amounts of food, and therefore  is more suitable for 
post-BS patients.4,13,14 Nonetheless, it still isn’t clear how  LOC progresses over long periods of 
time, or how its presentations change during the post-BS process. 
Recently, the concept of graze eating has also emerged as a feeding behavior with high 
prevalence in the bariatric population and specially frequent in patients with an eating pattern 
affected by LOC.6,15-18 However, due to many inconsistencies found in the definition of this 
behavior, whether LOC is a core component of the graze eating construct is still unclear. 
In this revision we aim to clarify the role of LOC in the patients’ eating behavior post-BS 
and whether it is associated with less favorable postsurgical weight outcomes.  
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METHODS 
 
 
We conducted a search in PubMed, using the terms obesity, morbid obesity, bariatric 
surgery and obesity surgery. We combined these terms with Binge Eating Disorder, Loss Of 
Control, graze eating and feeding behavior. Dates searched began in June 2016 and ranged back 
to 2011.  
All articles were revised by abstract. Only articles written in English were included. 
Articles using samples with animals, children, adolescents or very strict populations (for 
example, restricted by gender or race) were excluded.  
In this review, we chose to focus on the role of LOC, and its different manifestations, 
after bariatric surgery. 
Some articles were selected from the references of articles from the original search, and 
were added due to their relevance to the developed subject.  
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RESULTS 
 
 
 Assessment of Eating Behaviors in Bariatric Samples 
 
After BS, physical restrictions and nutritional recommendations oblige the morbidly 
obese patients to change their eating patterns by eating small meals at various times throughout 
the day.2 These changes play a great role in the success of BS, and it is important to clarify 
whether some patients might maintain or escalate to maladaptive eating patterns that would 
be considered as eating disorders following the procedure. 
In our review over the impact of BS in the patients’ control over their feeding behavior, 
we found that LOC could be a more significant barometer of pathological eating then BED itself. 
In this population, the feelings of LOC over eating seem to best capture feeding habits’ 
pathology, rather than the quantity of food consumed.   
Mack et al, in a 2016 prospective follow-up study with a sample of post-BS patients who 
had undergone LSG, found that, at a mean follow-up time of 4 years, no patients fulfilled the 
criteria for BED according to DSM-5 but 11% reported LOC,10 highlighting the importance of 
distinguishing the two concepts.  
Beck, Mehlsen et Støving also found that in a post-RYGB bariatric sample, at a 2-year 
follow-up time, 27% of the patients experienced BED but up to 35% described LOC.19 
Sioka et al, in sample of 110 patients who underwent LSG, found that only 19 patients 
preserved the same eating pattern, opposed to 91 who adapted them. Only 3.6% of the patients 
presented BED post-BS, with worst results on weight loss.20 
When assessing LOC in BS samples, recent studies have begun to consider the 
importance of post-BS patients experiencing SBE, instead of focusing only on OBE. This can be 
considered a hallmark as, individuals who reported SBE in the absence of OBE previously failed 
to meet the criteria for an eating disorder diagnosis, because of the quantity-related boundaries 
inherent in the operationalization of BED, despite reporting similar experiences of LOC as those 
with recurrent OBE.13 
Measuring eating behavior post-BS is difficult and a lot of instruments were used across 
the literature to study BED, LOC, OBE, SBE and others. We found that most recent studies relied 
on face-to-face interviews, using the Bariatric Version of the ‘Eating Disorder Examination’ 
(EDE)4,6,10,15,17; ‘Structured interview for eating disorders’10 or unpublished semi structured 
clinical interviews.4,7,17,20-22 Some studies also resorted to self-report questionnaires: ‘Eating 
Disorder Examination Questionnaire’ (EDEQ)4,10,15; ‘Obesity Disordered eating Questionnaire’15; 
‘Eating Disorder Inventory-2’19; Structured Clinical Interview for DSM-IV Axis I Disorders’23;  ‘Mini 
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International Neuropsychiatric Interview’6; ‘Questionnaire on Eating and Weight Patterns-
Revised’24 and non-validated surveys19,21,24.  All of these require respondents to recall what and 
how much they ate, as well as the associated feelings, over the previous 1-6 months.  
Body weight and height were obtained using standardized techniques,6,10,17 self-
reported weights4,10 or from hospital charts.15,19 
We didn’t find a consistency in the use of the Diagnostic and Statistical Manual of Mental 
Disorders DSM-IV,9,10,17,19,20 DSM-IV-TR21 or DSM-54,6,16,24 in the diagnosis of BED.  
 
 
Loss of control, Objective and Subjective Binge Eating in Post Bariatric Populations 
 
While studying OBE in a post-BS population, we find a lack of consensus as to what 
constitutes an unambiguously large amount of food. Patients have different ingestion capacity 
and motivation to eat, as well as different recommended energy intake or meal patterns, when 
compared to BS candidates. Great inter- and -intra-individual variability in reported eating 
episodes has to be considered when collecting and analyzing the data and we didn’t to find a 
consistent definition of “normative” eating episodes to be compared to potentially pathological 
ones. Such guidelines do not exist for BS patients.13 
In fact, as determined by Arikian et al, age, gender, BMI and eating disorder symptoms 
influence the perception of what a large amount of food is.24 The EDE also instructs that the 
amount of food considered when assessing eating behaviors “may need to be adjusted 
(generally upwards) to suit particular social groups”.  
When it comes to SBE, its core factor is the self-perception of LOC while eating amounts 
of food viewed as excessive by the individual, but that fall within clinical recommendations. We 
understand that the danger of this behavior lies in its frequency and possibility of development 
as, over time, the physical limitations imposed by BS tend to diminish.  
In a 2013 cross-sectional study using a Portuguese sample, Conceição et al, compared 
LOC before, in the first two years (short-term group; mean follow-up time of 11 months) and 
more than two years after BS (long-term group; mean follow-up time of 56 months). Pre-surgery, 
LOC was reported by 26.7% of the patients: OBE by 15.9% and SBE by 10.8%. The presence of 
LOC eating decreased to 11.8% in the short-term group and was reported by 16.9% in the long-
term one. It was associated with greater Body Mass Index (BMI) and lower percentage of 
excessive BMI loss (%EBMIL). Compared to patients without LOC, long-term patients with LOC 
achieved a similar lowest weight after surgery, but subsequently gained more weight. This 
suggests the association of LOC with the deterioration of outcomes after BS.4 
   
 
10 
 
OBE also decreased to 0.9% in the short-term group, but raised to 7.5% in the long-term 
one. Reports of SBE were similar after BS (10.9% and 11.3%).4 
In another cross-sectional study, Conceição et al compared LOC in different cohorts of 
bariatric patients, pre-operatively, six months, one year and two years after AGB and RYGB. Pre-
surgery, OBE and SBE were both reported by 9.8% of the sample. The reported frequency of OBE 
during the postsurgical follow-up time was 0% at 6 months follow-up, 2.9% at 1 year and 14.5% 
at 2 years, all in the post-AGB group. The absence of described OBE episodes 6 months after BS 
was linked to the physical restriction induced by surgery.15 
The reported frequency of SBE followed a more unstable pattern: 9% at 6 months, 21.6% 
at one year and 16.5% 2 years after surgery. SBE episodes were present in both AGB and RYGB. 
It was suggested that SBE at short-time assessments post-BS (6 months) was not associated with 
LOC eating, but with the frequent meal pattern that is prescribed to these patients.15 
In this study, patients reporting OBE and SBE were collapsed into the category of LOC 
eating for subsequent analyses (19.6% pre-surgery, 9% at 6 months, 24.4% at 1 year and 31% at 
2 years after surgery), leaving behind a possible analysis on the unique contribution of each of 
these behaviors in weight outcomes after BS. LOC was not associated with weight loss.15 
Morseth et al, in a post-RYGB bariatric sample, concluded that the prevalence of self-
reported OBE dropped from 29% preoperatively to 3% after 12 months, and then increased to 
17% and 22%, at 2 and 5 years follow-up assessments. The prevalence of SBE was stable at 
around 30% throughout all the follow-up period, and it was always more prevalent than OBE. In 
this study, OBE before surgery was significantly associated with greater weight loss 2 and 5 years 
after RYGB. In addition, it was suggested that eating disordered cognitions as measured by global 
EDE-Q score were not significant predictors for weight loss. The repercussions of post-BS OBE 
and SBE were not determined.25  
Using different assessment methods, Devlin et al, in a multisite observational cohort 
study of participants undergoing BS, also found that the prevalence of OBE and LOC decreased 
following surgery and SBE was not significantly different. However, after BS, the presence of OBE 
was the same at 1 and 3 years, and SBE and LOC decreased during this timeframe. During the 
post-surgical follow up, most patients transitioned from weight loss to weight maintenance, 
showing a maintenance of improvement of pathological eating behaviors over a 3-year follow-
up period. This study found that episodes of LOC eating, at least once per month, were 
associated with lower %EBMIL.17 
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The graze eating construct 
 
Recent studies are also aware that graze eating is a frequent eating behavior among 
patients with LOC. As this is a relatively new area of investigation in eating disorders and BS 
literature, with formal criteria not yet established, we saw various terms across it in reference 
to this type of behavior – grazing, snacking, picking or nibbling (P&N).14,16,17,21,26 
In an effort to devise a definition, Conceição et al asked eighteen eating behavior and 
bariatric surgery experts for opinions regarding the core criteria for graze eating and reached 
the following consensus definition: “an eating behavior characterized by the repetitive eating of 
small/modest amounts of food in an unplanned manner and/or not in response do 
hunger/satiety sensations.”.23 
The authors found less agreement for the presence or absence of LOC in graze eating, 
and proposed that it comprehends two subtypes: compulsive subtype, characterized by inability 
to control urges to eat; and noncompulsive subtype, characterized by mindless or distracted 
eating overtime.23 
Zuncker et al enforce that even post-BS patients seem to view grazing either as a healthy 
eating behavior, in line with clinical recommendations, or as an unhealthy eating pattern, 
associated with old or bad habits.22 
Despite being considered as practically synonyms in most of the literature, in the EDE, 
P&N is differentiated from graze eating. Its main discriminating aspect is LOC as, as we referred, 
it can be present to some degree in graze eating, but it is not considered a component of 
P&N.14,15 
Regardless of the inconsistencies over this concept, the literature seems to point to a 
high prevalence of such behaviors in the post-BS population,16,17 and associates it with less 
weight loss and/or long term weight regain.7,10,15  
Nicolau et al. found that 41.7% of their post-bariatric sample met criteria for grazing, 
specifically 18 months after BS, when weight loss had usually reached a plateau. The authors 
didn’t consider grazing as an eating disorder per se, but an abnormal eating pattern that could 
be also present among patients with a defined one, meaning a broader definition of this concept. 
They didn’t assess the presence of grazing before BS, nor established an association between 
grazing and past history of BED. In this study, grazing was associated with weight regain and 
lesser %EBMIL, enforcing the importance of a systematic screening after BS.7 
Mack et al, found grazing in 39% of their sample, associated with a higher BMI and a 
lower %EBMIL.10 
Ivezaj et al, reported that patients with LOC presented frequent P&N and less %EBMIL, 
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6 months after surgery.6  
Conceição et al also investigated the presence of P&N and found it reported by 29.5% of 
the patients before the surgery, 32.3% at 6 months, 77.7% at one year and 90.8% at two years 
post-BS. A significant overlap was found between the presence of LOC eating and P&N: those 
with LOC presented 3 times the risk of reporting P&N, but surprisingly those with P&N had a 
significantly reduced risk of LOC eating. This association was not further explored in this study. 
P&N, but not LOC eating, was associated with weigh regain after BS, but neither were associated 
with initial weight loss.15 
 Devlin et al reported common post-surgical onsets of P&N, but didn’t find an association 
between this behavior and the %EBMIL. The association between P&N and LOC was also not 
explored.17 
 Sioka et al also found that, in their sample, a snacking eating pattern was the most 
retained behavior from the pre-surgery assessment to post-surgical ones. In opposition to other 
studies, they found that snack-eaters had best outcomes on weight loss.20 
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DISCUSSION 
 
 With our work, we aimed to clarify the role of LOC in the eating behavior of patients 
who had undergone BS, and how it would affect their weight outcomes after surgery. We 
reviewed studies with post-bariatric samples that evaluated experiences of LOC, OBE, SBE and 
graze eating among these patients. 
 It was clear for us that paradigms and tools currently used to conceptualize and assess 
LOC may be inappropriate and insufficient to fully capture its presence, phenomenology, and 
trajectory in the BS population. Although some studies used a specific structured interview 
designed for BS population,4,6,10,15,17 other types of used assessments may not be as appropriate 
for BS patients, as even the most well-validated instruments may have modest reliability in the 
assessment of LOC, particularly SBE.27  
Between studies, we found a consensual decrease in the feelings of LOC between pre-
surgery and early post-surgery assessments.4,15,17,25 At long-term assessments, however, studies 
reached different results: a sustained decrease of LOC overtime17 and a re-increase of LOC 
paralleling a longer follow-up time.4,15 In one study, LOC was reported more frequently 2 years 
after BS than before the procedure.15 Two studies established an association between LOC and 
the deterioration of outcomes after BS.4,17 
OBE initially decreased in all studies, which we agree may be due to the physical 
restriction induced by surgery. Overtime, however, its frequency raised in two studies, either to 
greater15 or smaller4,25 frequencies than before BS. In one study, it was reported at similar rates 
across all follow-up time.17 
SBE either increased inconsistently across time,15 decreased17 or stayed the same4,25 
since pre-surgery assessments to long follow-up time after BS. 
 These inconsistent findings are a reflection of, not only the few studies that we found 
targeting specifically LOC, OBE and SBE in a post bariatric populations, but also of the existent 
difficulties in objectifying these behaviors and the role they play in the weight outcome of the 
patients, even when using similar assessment methods.4,15 Consequently, we were not able to 
clearly understand how LOC, OBE and SBE may change or even vary presentations during the 
post-BS process. Accordingly, in our research, we found a study with the objective of developing 
a new specific assessment method for measuring eating disordered behaviors post BS – 
‘Disordered Eating after Bariatric Surgery’, by Weineland et al.9 
 Nonetheless, our review comes to an agreement with Meany et al suggestion that 
previous studies might have underreported cases of disordered eating behavior after BS by using 
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BED criteria, instead of LOC. We also agree that the emergence or re-emergence of LOC after BS 
results in less weight loss and/or more weight regain, and that the attention of subsequent 
studies should be focused on follow-up period.28 
 Despite the different definitions and criteria we found in the literature, we agree that 
the graze eating construct needs to be considered when assessing maladaptive eating behavior 
after BS. Between studies, we found a consensus in its high prevalence after BS and in its 
association with poorer weight outcomes,7,10,15 with only one study reporting a positive 
behavioral modification associated with this behavior.20 We should also note that two studies 
describe the emergence of this behavior after BS.15,17 
 The conflicting results we found over the definition of this concept led us to believe that 
graze eating needs to be clearly differentiated from other eating behaviors. We believe that 
clearer criteria should be developed and ideally highlight the different grades of LOC that seem 
to be involved in graze eating. As currently defined, this concept seems to englobe either 
repetitive experiences of SBE, or, in the extreme opposite, eating in accordance with the dietary 
recommendations of BS teams.14 
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CONCLUSION 
 
Taken together, we argue that the current methodologies for assessing feeding behavior 
control after BS, in its current conceptualization, have significantly impeded our understanding 
of the nature of this construct.  
Consequently, we can only agree that, despite previous indications that BED and LOC 
decreased after BS, many patients continue to have maladaptive eating behaviors following 
surgery, either in the form of OBE, SBE or graze eating.  
We argue that subsequent studies should enforce the use of more concise definitions of 
the various maladaptive eating behaviors, in an effort to achieve more reproducible results, that 
could prove useful in the optimization of BS results.  
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